Absence of FGFR3 mutations in urinary bladder tumours of rats and mice treated with N-butyl-N-(-4-hydroxybutyl)nitrosamine.
Frequent activating mutations of FGFR3 (fibroblast growth factor receptor 3) are found in human urothelial cell carcinomas, particularly in superficial papillary tumours (in 74%-84% of pTaG1-G2), but not in carcinomas in situ (CIS) and at a low rate in invasive tumours (in 16%-21% of pT1-4). In mice and rats, BBN (N-butyl-N-(4-hydroxybutyl)nitrosamine) specifically induces bladder tumours. In rats, superficial papillary tumours are mostly observed. In mice, tumour progression follows the CIS pathway: CIS are first observed, followed by tumours that invade surrounding muscle. Therefore, we looked for FGFR3 mutations in these two animal models of bladder cancer. Only the FGFR3b isoform is expressed in human urothelium and derived tumours. We identified the FGFR3b isoform in rats for the first time and showed that this is the main isoform expressed in the bladder urothelium and derived carcinomas in mice and rats, as in humans. SSCP and sequence analysis of FGFR3b showed sequence changes (polymorphisms or silent mutations) in four BBN-induced rat and mouse bladder tumours. The absence of activating mutations of FGFR3 in the mouse model was in agreement with the fact that mouse BBN-induced bladder tumour progression mimics the CIS pathway. The absence of FGFR3 mutations in the rat bladder tumours suggests that, at least at the genetic level, rat superficial papillary tumours differ from their human counterparts.